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ADVANCED PROCESSING FOR BOTTOM
CHARACTERIZATION

Goal: Identify and quantify dominant scattering
mechanisms in bottom limited environments.

Approach

*  Produce precision high resolution scattering maps
using broadband nearfield sparse array technology

* |dentity classes of scattering by acoustic color

e  Simultaneously measure bottom characteristics
using broadband probe-pulse forward scattering
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WASPS

Areté's Wideband Acoustic Scattering Processor
System

Incorporates advanced processing and imaging
technology into a unique and important tool for low
and mid-frequency applications.

Featyres

e  Full spectrum capability without nested arrays

e  Very high resolution in 3D (range, cross-range,
depth)

e  Precision imaging of acoustic scene

e  Acoustic color classification

Viability

e Can exploit any array configuration

e Concepts validated on Navy and ARPA systems

e Computational requirements within capability of
emerging small, low-cost multiprocessor systems.
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Simulated Results For
The CST MFA Receiver
Narrowbend With
Scsttering Scene Conventional A-Scen
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THEORETICAL EFFECTS OF PROCESSING
TECHNIQUES ON SPATIAL RESOLUTION OF CLUTTER
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SUS Deconvolution

Direct Pulse Spectrum of Pulse
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Effect of SUS Deconvolution

Cross Range [m)

SUS Image Deconvolved SUS
250
240
I 230
-1008
220
210
145 155 165 175 185 145 155 165 175 185
Range (m) Range (m}

Focused Beam Time Seﬂe; o

2000 SuS

0 .1
-2000 |

-0.04 -0.02 0.00 0.02 0.04
310° ceccrvened

SuS
0(. l‘." ~' . ' -
.04 -0.02 0.00 0.02 0.04

Time (8]

10




Angular Resolution (degrees)
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COMPARISON OF ACHIEVED VS THEORETICAL

ANGULAR RESOLUTION (U)
Neas Encihre
_ . X
"| @ achieved broadband /
-1 ¥ best narrow band
- /
- Z,/
. S
7 ACTI
s e, (A = 330 HZ)
,’ ACT
7/ (A » 720 H2)
7
y4
C A4 7
/s
o /’
o /
o /
7/
™ 7/
pan /
V4
V 4
1/681' MF A
e // wih SUS
V4 {dape 1400 H2)
7
F 4
LZ J eeedeedeeedencdhed
.1 1 10

Theoretical Broadband Resolution
- C
2 —— (degrees
v Liw (deg )

1




ARS-235-021-8

BROADBAND SPARSE ARRAY ECONOMY

Bandwidth : 100 - 1600 Hz
DI : 12dB

lassical Nested Octave Design

- 120 M ————— Band Sensor Spacing
e0cececsssesececee 100 - 200 Hz AX=75m
""""""""" 200- 400Hz Ax=38m
e 400 - 800 Hz Ax=19m

- 800-1600Hz Ax=.9m

Number of Sensors: 41

n r T

< 120 m ——————>> Band Sensor Spacing
e000ec00cscesssnne 100 -1600 Hz AX=7.5m

Number of Sensors : 17

12
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CST7 Surface Reverberation
14 nys Wind, Sea State 5

Cross Section (dB / m?)
& & B 2

Tue Apr 13 13:38:16 19683 ~debbie/adair/s 12004rv.ps
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CST-7 PHASE 3 RUN 21A

RUN TRACK

DEPTH TRACK
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DARPA ACT 1 CONFIGURATION

ACT ' SITE

GULF OF MEXICO 9

[
b
by uely
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e
/ ' SAMNDY SOTTOM|
e

25-element bottom array, 0.1 kHz
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DARPA ACT1 TEST
WIDEBAND SCATTERING
30-400HZ
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DARPA ACT1 TEST
WIDEBAND SCATTERING
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FULL SPECTRUM FOR CLASSIFICATION

Potential contacts should have distinguishing spectral
characteristics

| ISOLATE
|

INDIVIDUAL
HIGH RESOLUTION i MECHAMISM

| CLASSIFICATION
FULL SPECTRUM |» CHARACTERIZE

MECHANISM

Scattering Process Characteristic
sub-bottom features low frequency
bottom interface reflects bottom correlation
- scale

biologics Rayleigh scattering and
swim bladder resonance

near-surface bubbles reflects plume details

data glitches "white noise"”

targets reflects complex elastic
structure
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TWO-SIDED BROADBAND IMAGING

UNDOA on Left, False Alarm on Right

12dB

12dB
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Broadband Image

-
H

'y
N

Environmental Clutter

Artificial Target

Cross-Range [km]
o
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Range [km]

3 Band Acoustic Color

Cross-Range [km]
—h - -
) X >
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Figure 4 Two scattering events with simiiar spatial structure which can be classified
using their spectral content. Data from ARPAs ACT | Guif of Mexico Test.
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PREDICTED MULTIPATH FOR A CONTACT AT
(3050m, 1450m), CST 5
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MEASURED MULTIPATH FOR A CONTACT AT
(3050m, 1450m), CST 5

TIME DELAY (sec)
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